Emissions of Nitrogen Oxide From a Circulating Fluidized Bed Boiler - The Influence of Design Parameters by Åmand, Lars-Erik & Leckner, Bo
Chalmers Publication Library
Emissions of Nitrogen Oxide From a Circulating Fluidized Bed Boiler - The
Influence of Design Parameters
This document has been downloaded from Chalmers Publication Library (CPL). It is the author´s
version of a work that was accepted for publication in:
Proceedings of the 2nd International Conference on Circulating Fluidized Bed Boilers held
in March 1988 in Compiégne, France
Citation for the published paper:
Åmand, L. ; Leckner, B. (1988) "Emissions of Nitrogen Oxide From a Circulating Fluidized
Bed Boiler - The Influence of Design Parameters". Proceedings of the 2nd International
Conference on Circulating Fluidized Bed Boilers held in March 1988 in Compiégne, France
Downloaded from: http://publications.lib.chalmers.se/publication/238656
Notice: Changes introduced as a result of publishing processes such as copy-editing and
formatting may not be reflected in this document. For a definitive version of this work, please refer
to the published source. Please note that access to the published version might require a
subscription.
Chalmers Publication Library (CPL) offers the possibility of retrieving research publications produced at Chalmers
University of Technology. It covers all types of publications: articles, dissertations, licentiate theses, masters theses,
conference papers, reports etc. Since 2006 it is the official tool for Chalmers official publication statistics. To ensure that
Chalmers research results are disseminated as widely as possible, an Open Access Policy has been adopted.
The CPL service is administrated and maintained by Chalmers Library.
(article starts on next page)


2nd Int. Conf. on Circulating Fluidized Bed Boilers 
Compiegne, March 1988 
EMISSIONS OF NITROGEN OXIDE FROM A CIRCULATING FLUIDIZED BED BOILER 
- THE INFLUENCE OF DESIGN PARAMETERS
KEYWORDS 
L-E. Amand and B. Leckner
Department of Energy Conversion 
Chalmers University of Technology 
S-412 96 Goteborg, Sweden
Nitrogen oxide emission, circulating fluidized bed boiler, air supply, primary 
and secondary air. 
INTRODUCTION 
The emissions of nitrogen oxides from fluidized bed boil�rs can be influenced 
in many ways. Fundamental knowledge about the mechanisms of the reduction of 
nitrogen oxides is available from laboratory investigations, but experience in 
translating this knowledge to combustors, especially to circulating fluidized 
bed boilers (CFBB), is scarce. A contribution in this direction was made by 
Hirama and co-workers (1987) who published results from a laboratory-scale 
circulating fluidized bed reactor. At the same time a study of the influence 
of the operating parameters on the NO emission from a 40 MW commercial CFBB 
compared to a stationary fluidized bed boiler (SFBB) was presented by Leckner 
and Amand (1987). 
The commercial CFBB used in the latter work proved to be suitably designed for 
the type of experiments made, but there were certain limitations. For instance, 
at a constant total excess air ratio, the ratio of primary and secondary air 
had to be varied in order to vary the temperature of the bed. Both of these para­
meters were suspected to have some influence on the NO emission. In order to 
resolve this co-variation of parameters, an existing CFBB of 8 MW thermal capa­
city was modified to permit independent variations of the bed temperature and 
the air supply. The present paper deals with some of the results hitherto ob­
tained with the 8 MW boiler. 
THE BOILER 
The experimental 8 MW CFBB was designed and built by Gotaverken Energy in 1981. 
The features of the boiler are shown in Fig. 1. 
The height of the combustion chamber is 8.5 m and the cross-section is about 
1.8 m2 . The fluidizing velocity is normally in the range of 3 to 6 m/s. The fuel 
is fed with a screw at the bottom of the combustion chamber. Limestone and other 








tion occurs in the lower parts of the combustion chamber and Fig. 7 shows that 
it is possible to influence the NO emission in a lime bed with delayed air addi­
tion. 
CONCLUSIONS 
In a circulating bed of silica sand, char is the principal agent for the reduc­
tion of nitrogen oxide. The role of volatiles is not significant. Most features 
observed can be qualitatively explained as a consequence of the presence of char. 
In a circulating bed with limestone addition, the oxidation of nitrogen containing 
volatiles causes an increased emission of nitrogen oxide. This effect can be 
mitigated by avoiding excess addition of limestone in relation to the sulphur 
content of the fuel or by arranging the air supply in a suitable way, thus de­
creasing the oxidation of ammonia. 
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